The author has recently given several different examples of contours in space which bound no surface of finite area. One of these (found in collaboration with Ph. Franklin) was a skew polygon of a denumerable infinity of sides.' Another was constructed by winding a thread more and more times about the successive tori of a certain infinite sequence. shrinking to a point as limit. 2 When one inquires what it is in the nature of this second example that produces the non-finite-area-bounding property, it appears very soon that it is because of the presence in the contour of a spiral whose coils contract with a sufficient order of slowness-the spiral winds 2k-times about the nth torus before passing to the (n + 1)th, of half the meridian area.
The author has recently given several different examples of contours in space which bound no surface of finite area. One of these (found in collaboration with Ph. Franklin) was a skew polygon of a denumerable infinity of sides.' Another was constructed by winding a thread more and more times about the successive tori of a certain infinite sequence. shrinking to a point as limit. 2 When one inquires what it is in the nature of this second example that produces the non-finite-area-bounding property, it appears very soon that it is because of the presence in the contour of a spiral whose coils contract with a sufficient order of slowness-the spiral winds 2k-times about the nth torus before passing to the (n + 1)th, of half the meridian area.
The present note applies this observation to the construction of a contour defined by simple analytic formulae, such that every orientable surface-of whatever topological structure otherwise-bounded by this contour has infinite area. Whether there exists a non-orientable (onesided) surface of finite area bounded by the contour is left an open question for the present. Formulae involving the functional A(g), introduced by the author into the problem of Plateau, indicate that, anyway, there cannot be any such of finite connectivity.
The example to be given is in the form of a spiral, analytic everywhere except at the pole toward which its coils contract, where, however, it still has a definite tangent. This spiral may be considered as simple 1 among space curves as, for instance, the reciprocal spiral, r = ,among plane curves. The simplicity and near to hand character of the example show how futile are the pretensions to completeness of any treatment of the Plateau problem that restricts itself to the case of a contour capable of bounding a surface of finite area.
Construection.-Using cylindrical coordinates (r, 0, z), we begin by constructing on the unit cylinder, r = 1, the spiral z = a r = 1.
The desired example is obtained immediately by taking the inverse of this spiral with respect to the unit sphere.
The resulting curve r lies on the torus (with zero opening) generated by revolving about the z-axis the circle of unit diameter in the xz-plane tangent to this axis at the origin. It has the form of a spiral whose coils contract to the origin, which is approached from both sides, above and below-so that the curve is closed.
The equations of r in spherical polar coordinates (p, 0, sp) are easily found to be 0 = tan5 so, p = cos,
the second of these defining the torus. The first of its equations, with-2 < sp < -X defines. r as a one-one continuous image of the circle represented, in any meridian plane, by its second equation-which proves that r is a Jordan space curve.
Proof of the Infinite Area Property.-The projection of r on the xy-plane is a spiral rF coiling asymptotically around the origin in two ways, clockwise and counterclockwise, as indicated in the figure.
/ -. A good idea of the actual form of r may be / -had by imagining this spiral as a spring, of which the full traced arc is pulled upward, and, the dotted arc pressed downward, the pole " / and the other junction point of the full and ---dotted arcs remaining fixed.
In polar coordinates (r, 0) in its plane, the equation of rF is quickly calculated to be r = I + 02'5
The essential fact to be remarked is that the area bounded by rF is infinite: 2 j r2dO = + co.
Naturally, this area is to be considered as a Riemann surface, generated by a rotating radius vector whose initial point remains fixed at the origin, while its terminal point describes rF from 0 = -co to 0 = + co. We have asymptotically for 0 --co: Since only the x and y coordinates figure, the last integration may evidently as well be over the xy-projection r' of r-:
Therefore, by (2), Area of S = + .
It is evident that this property of bounding no orientable surface of finite area depends solely on the condition (1) for the orthogonal projection of the contour on some plane, a remark which enables us to multiply indefinitely examples of contours with the stated property.
1 J. Douglas and Ph. Franklin, "A Step-Polygon of a Denumerable Infinity of Sides Which Bounds No Finite Area," these PROCEEDINGS, 19, 189-191 (1933) . I take this occasion to correct the following misprint in that paper: p. 189, line 16, read"1 instead of" Area," these PROCEEDINGS, 19, 269-271 (1933) . The restriction to simply connected surfaces was only for simplicity; actually, the infinite area property applies to all orientable surfaces bounded by the contour.
REGULAR DIFFERENTIAL SYSTEMS OF THE FIRST ORDER'
By JOSEPH MILLER THOMAS DEPARTMENT OF MATHEMATICS, DuRE UNIVERSITY Communicated March 13, 1933 1. Consider a system of partial differential equations of the first order solved for certain of the derivatives of the unknowns u:
Place the equation ia in the ith row and ath column of an n by r lattice. The result will be called the array of the system.
If the independent variables and the unknowns can be and have been numbered so that the empty places form a continuous strip at the right of each row and at the bottom of each column, the system will be called regular.
THE:OREM 1. Every regular differential system of the first order is orthonomic.
This follows at once from the theorem on page 350 of Riquier's treatise,2 provided we choose the first cotes of all the unknowns equal to zero. A direct proof, simpler than Riquier's, can easily be given also. Assign first cotes 1 and 0 to x and u, respectively. Let the second cote of the independent variable of the lowest row containing a filled place be unity. Proceed upward, increasing the second cote each time a new row is encountered by unity plus the increase in the number of filled places in the row. Give a second cote to. the unknowns in like manner, starting at the filled place farthest to the right and proceeding to the left, the increase each time being one greater than the increase in the number of filled places in the column. To the other variables and unknowns give a second cote zero. It then readily follows that the minimum second cote a of the principal derivatives and the maximum second cote b of the parametric derivatives correspond to positions in the array at vertices of the broken line dividing the filled from the empty places, and that a = b + 2.
2. When Theorem 1 has once been established, Riquier's existence theorem for orthonomic systems gives immediately VOL. 19, 1933 
